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A linear lens consists of a linear array of small imaging elements. Each element 
images a small area of the object, and images of adjacent elements form a 
continuous linear image as long as the array and as wide as the image of one of the 
elements. Contiguous pixels in the object must be contiguous at the image when 
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imaged by different elements. Since a simple lens rotates an image 180°, 
contiguous pixels in the object will not be contiguous when imaged by adjacent 
simple lenses. In the linear direction, the image must be rotated another 180° so 
that the images formed by adjacent elements will form a long, continuous image: 
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LINEAR REVERTING LENS (Cont'd) 


In the narrow direction, 90° to the linear direction, rotation requirements may be 
different depending on how the image is to be used. If the image generates a 
negative copy from which a positive is to be made for viewing, the image in the 
narrow direction is also rotated another 180 , so that the image in both directions 
has been rotated a total of 360°. If the image generates a positive copy for direct 
viewing, the image in the narrow direction is nog rotated so that the image in the 
linear direction has been rotated a total of 360°, but in the narrow direction only 
180°. A total rotation of 360° in both directions can be obtained by putting two 
lenses in series, the first one forming an image of the object and the second one 
forming another image of the first image. Care must be taken in spacing the 
object and image so that the final magnification is unity. 


Figures 1 and 2 show lens configurations for achieving the desired rotation. In 
Figure 1, the arrowhead points in the linear direction, it is "up" at both the object 
and image so that in that direction the image of the unit above will be continuous 
with the image of the unit shown. The ball indicates the left hand direction as seen 
from the position of the lens, if the object is print which is legible from the lens, 
the image will be legible from the lens. This configuration is rotated 360° in the 
linear direction and 180° in the narrow direction. 


The configuration of Figure 2 shows the ball on the same side of the axis at both 
the object and the image. If the copy is legible from the lens, the image must be 
viewed from behind to be legible. The arrowhead is "up" at both the object and 
image, so the image of the unit above will form a continuous image with the unit 
shown. This configuration is rotated 360° in both the linear and the narrow 
‘irections. 


‘he difference between the two configurations between lenses 2 and 4 is the mirror 
arrangement at the center of the unit. In Figure 1, the center mirror 6 is a single 
flat mirror, so with the other two mirrors 8 and 10 an odd number of reflections are 
provided. In Figure 2, the center mirror 6 is a roof mirror, so that there are an 
even number of reflections. 
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